ゼンキカン イゾン セイヤクツキ ケッテイ カテイ : カクリツテキ スイイ システムジョウ デノ ケツゴウガタ セイヤク フカクジツ フカクテイセイカ デノ イシ ケッテイ カテイ by 藤田, 敏治
Title全期間依存制約つき決定過程 : 確率的推移システム上での結合型制約 (不確実・不確定性下での意思決定過程)
Author(s)藤田, 敏治



















, 2 . ,
,
([3]) , . ,
. , $R$ , $D,$ $D’\subset R$ .
(1) $N\geq 2$
(2) $X=\{s_{1}, s_{2,\ldots,l}s\}$
(3) $U=\{a_{1},$ $a_{2},$ $\ldots,$ $a_{k}\}$
(4) $p$ ;
$p(y|x, u)\geq 0$ $\forall(x, u, y)\in X\cross U\cross X$ ,
$\sum_{y\in X}p(y|x, u)=1$
$\forall(x, u)\in X\cross U$ ;
$p(y|x, u)$ , $x$ $u$ , $y$ .
$p$ $y\sim p(\cdot|x, u)$ .
(5) $r_{n}$ : $X\cross Uarrow D$ $n$ $(n=0,1,2, \ldots, N-1)$ ;
$r_{n}(x, u)$ $n$ $x$ $u$ , ( )
.
(6) $rc:Xarrow D$ ;
$r_{G}(x)$ $N$ $x$ , .
(7) $q_{n}$ : $X\cross Uarrow D’$ $n$ $(n=0,1,2, \ldots, N-1)$ ;
$q_{n}(x, u)$ $n$ $x$ $u$ , ( ) .
(8) $qc:Xarrow D’$ ;
$q_{G}(x)$ $N$ $x$ , .
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22.1
$x_{0}$ . $u_{0}\in U$ , $x_{1}$ :
$x_{1}\sim p(\cdot|x_{0}, u_{0})$
. , :
$u_{1}\in U,$ $x_{2}\sim p(\cdot|x_{1}, u_{1}),$ $u_{2}\in U,$ $x_{3}\sim p(\cdot|x_{2}, u_{2}),$
$\ldots,$ $u_{N-1}\in U,$ $x_{N}\sim p(\cdot|x_{N-1}, u_{N-1})$
. , $\circ$ $D$ 2 $\tilde{\lambda}$ ,
:
$E[r_{0}(x_{0}, u_{0})\circ r_{1}(x_{1}, u_{1})\circ\cdots\circ r_{N-1}(x_{N-1}, u_{N-1})\circ r_{G}(xN)]$
. , , . $D’$ 2
$\tilde{\mu}$ , .
$E[q_{0}(x_{0}, u_{0})\bullet q_{1}(x_{1}, u_{1})\bullet\cdots\cdot q_{N-1}(x_{N-1}, u_{N-1})\bullet q_{G}(x_{N})]\leq T$
, $T$ , . ,
.
Maximize $E[r_{0}(x_{0}, u_{0})\circ r_{1}(x_{1}, u_{1})\circ\cdots\circ r_{N-1}(x_{N-1}, u_{N-1})\circ r_{G}(x_{N})]$
subject to $\{\begin{array}{l}x_{n+1}\sim p(\cdot|x_{n}, u_{n}) n=0,1,2, \ldots, N-1\sigma=\{\sigma_{0}, \sigma_{1}, \cdots, \sigma_{N-1}\}E[q_{0}(x_{0}, u_{0})\bullet q_{1}(x_{1}, u_{1})\bullet. . . \bullet q_{N-1}(x_{N-1}, u_{N-1})\bullet q_{G}(x_{N})]\leq T\end{array}$
. $\sigma=\{\sigma_{0}, \sigma_{1}, \cdots, \sigma_{N-1}\}$ ([6])
. , ,
:
$\sigma_{n}$ : $X^{n}arrow U$ $n=0,1,2,$ $\ldots,$ $N-1$
. , , $\sigma$
$u_{0}=\sigma_{0}(x_{0}),$ $u_{1}=\sigma_{1}(x_{0}, x_{1}),$ $u_{2}=\sigma_{2}(x_{0}, x_{1}, x_{2})$ , . . . , $u_{N-1}=\sigma_{N-1}(x_{0}, x_{1}, \ldots, x_{N-1})$
, (Maximize) , .
2.2
([1]) ,
$\lambda\in D,$ $\mu\in D^{t}$ , $T$ $t\in R$ .
Maximize $E[\lambda or_{0}(x_{0}, u_{0})or_{1}(x_{1}, u_{1})0\cdots or_{N-1}(x_{N-1}, u_{N-1})or_{G}(x_{N})]$
subject to $\{\begin{array}{l}x_{n+1}\sim p(\cdot|x_{n}, u_{n}) rl=0,1,2, \ldots, N-1\sigma=\{\sigma_{0}, \sigma_{1}, \cdots, \sigma_{N-1}\}E[\mu\bullet q_{0}(x_{0}, u_{0})\bullet q_{1}(x_{1}, u_{1})\bullet\cdots\cdot q_{N-1}(x_{N-1}, u_{N-1})\bullet q_{G}(x_{N})]\leq t\end{array}$
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, $\lambda=\tilde{\lambda},$ $\mu=\tilde{\mu},$ $t=T$ , . ,
. , .
, . , $n$ $x_{n}$
, $v^{n}$ .
$v^{n}(x_{n}, t, \lambda, \mu)$ $=$
$El\mu\cdot q_{n}(x_{n},u_{n})\cdots\cdot\cdot q_{G}(x_{N})J\leq t(i)_{n},(ii)_{n_{\dagger}}{\rm Max}.E[\lambda\circ r_{n}(x_{n}, u_{n})\circ\cdots\circ rN-1(r_{N-1}, u_{N-1})\circ r_{G}(x_{N})]$
$x_{n}\in X,$ $t\in R,$ $\lambda\in R,$ $\mu\in D$ , $n=0,1,2,$ $\ldots,$ $N-1$
,
$(i)_{n}$ $x_{m+1}\sim p(\cdot|x_{m}, u_{m})$ $m=n,$ $n+1,$ $\ldots,$ $N-1$
$(ii)_{n}$ $\sigma=\{\sigma_{n}, \sigma_{n+1}, \cdots, \sigma_{N-1}\}$
. , $\sigma$ , $n$
$\sigma_{n}$ : $Xarrow U$ , $\sigma_{n+1}$ : $X\cross Xarrow U$ , $\cdot\cdot\cdot$ , $\sigma_{N-1}$ : $X\cross\cdots\cross Xarrow U$
. , $(n=N)$
$v^{N}(x_{N}, t, \lambda, \mu)$ $=$ $\{\begin{array}{l}\lambda\circ r_{G}(x_{N}) \mu\cdot q_{G}(x_{N})\leq t\mu\cdot q_{G}(x_{N})>t\end{array}$ $x_{N}\in X,$ $t\in R,$ $\lambda\in R,$ $\mu\in D$
. $N$ $\mu\cdot q_{G}(x_{N})\leq t$ , $\mu\cdot q_{G}(x_{N})>t$
, , “ –“ . , $n(n=0,1,2, \ldots, N-1)$
, $u_{n},$ $u_{n+1},$ $\cdots,$ $u_{N-1}$
$v^{n}(x_{n}, t, \lambda, \mu)=-$
.










$x\in X,$ $t\in R,$ $\lambda\in R,$ $\mu\in D$
$v^{n}(x, t,. \lambda, \mu)$
$=$ $Maxu\in U[t_{1},t_{2},\cdot\cdot,t_{l};{\rm Max}\{\sum_{j=1}^{l}v^{n+1}(s_{j}, t_{j}, \lambda\circ r_{n}(x, u), \mu\cdot q_{n}(x, u))p(s_{j}|x, u)\}]$




$v^{n}(x, t, \lambda, \mu)$ $u^{*}$ $\pi_{n}^{*}(x, t, \lambda, \mu)$ , $u^{*}$ ,
$t_{i}^{*}$ $\tau_{in}^{*}(x,$ $u^{*},$ $t,$ $\lambda,$ $l^{\nu)}$ , $\sigma^{*}=\{\sigma_{0}^{*}, \sigma_{1}^{*}, \ldots, \sigma_{N-1}^{*}\}$
.
$\sigma_{0}^{*}(xo)$ $=$ $\pi_{0}^{*}(x_{0}, t_{0}, \lambda 0, \mu 0)$ , $to$ $=T,$ $\lambda_{0}=\hat{\lambda},$ $\mu_{0}=\hat{\mu}$
$\sigma_{1}^{*}(x_{0}, s_{i})$ $=$ $\pi_{1}^{*}(s_{i}, t_{i1}, \lambda_{1}, \mu_{1})$ ,
$t_{i1}=\tau_{i1}^{*}(x_{0}, \sigma_{0}^{*}(x_{0}), t_{0}, \lambda_{0}, \mu_{0})$ ,
$\lambda_{1}=\lambda_{0}\circ r_{0}(x_{0}, \sigma_{0}^{*}(x_{0})),$ $\mu_{1}=\mu_{0}\cdot q_{0}(x_{0}, \sigma_{0}^{*}(x_{0}))$
$\sigma_{n}^{*}(x_{0}, \cdots, x_{n-1}, s_{i})$ $=$ $\pi_{n}^{*}(s_{i}, t_{in}, \lambda_{n}, \mu_{n})$ ,
$t_{in}=\tau_{in}^{*}(x_{n-1}, \sigma_{n-1}^{*}(x_{0}, \cdots, x_{n-1}), t_{n-1}, \lambda_{n-1}, \mu_{n-1})$ ,
$\lambda_{n}=\lambda_{n-1}\circ r_{n-1}(x_{n-1}, \sigma_{n-1}^{*}(x_{0}, \cdots, x_{n-1}))$,




2 $(N=2)$ , 2 $(X=\{s_{1}, s_{2}\})$ , (
).
$v^{1}(x_{1}, t, \lambda, \mu)$ $=$ $u_{1} \in UbIax[{\rm Max} 1\{\sum_{j=1}^{2}v^{2}(s_{j}, t_{j}, \lambda\circ r_{1}(x_{1}, u_{1}), \mu\cdot q_{1}(x_{1}, u_{1}))p(s_{j}|x_{1}, u_{1})\}](1)$
$((*^{1}): \sum_{i=1}^{2}t_{i}p(s_{i}|xi, u_{1})=t)$
$v^{0}(x_{0}, t, \lambda, \mu)$ $=$ $u_{0} \in U\beta,Iax[{\rm Max}_{0}\{\sum_{j=1}^{2}v^{1}(s_{j}, t_{j}, \lambda\circ r_{0}(x_{0}, u_{0}), \mu\cdot q_{0}(x_{0}, u_{0}))p(s_{j}|x_{0}, u_{0})\}](2)$
$((*^{0}): \sum_{i=1}^{2}t_{i}p(s_{i}|x_{0}, u_{0})=t)$
, (1) $\ovalbox{\tt\small REJECT}^{}-$ $v^{2}$
, (2) .
, $v^{0}(x0, t, \lambda, \mu)$
$v^{0}(x_{0}, t, \lambda, \mu)$ $=$
$\sigma=\{\sigma\sigma\};C_{0}(x_{0},t,\mu)NIax\sum_{x_{1}},\sum_{x2}\{\lambda\circ r_{0}(x_{0}, u_{0})\circ r_{1}(x_{1}, u_{1})\circ r_{G}(x_{2})\}$
$\cross p_{0}(x_{1}|x_{0}, u_{0})p_{1}(x_{2}|x_{1}, u_{1})$
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$C_{0}(x_{0}, t, \mu)$ : $E[\mu\cdot q_{0}(x_{0}, u_{0})\cdot q_{1}(x_{1}, u_{1})\cdot q_{G}(x_{2})]\leq t$
$\sigma=\{\sigma_{0},\sigma_{1}\};C_{0}(x_{0},t,\mu){\rm Max}\sum_{x_{1}},\sum_{x_{2}}\{\lambda\circ r_{0}(x_{0}, u_{0})\circ r_{1}(x_{1}, u_{1})\circ r_{G}(x_{2})\}p_{0}(x_{1}|x_{0}, u_{0})p_{1}(x_{2}|x_{1}, u_{1})$
$=u_{0} \in UNIax[\mathbb{I}\vee Iax_{0}\{\sum_{j=1}^{2}v^{1}(s_{j}, t_{j}, \lambda or_{0}(x_{0}, u_{0}), \mu\cdot q_{0}(x_{0}, u_{0}))p(s_{j}|x_{0}, u_{0})\}]$ (3)
. $\sigma=\{\sigma_{0},$ $\sigma_{1}\}$
$u_{0}=\sigma_{0}(x_{0})$ , $\{\begin{array}{l}u_{1}^{1}=\sigma_{1}(x_{0}, s_{1})u_{1}^{2}=\sigma_{1}(x_{0}, s_{2})\end{array}$
,
$u_{0},u_{1}^{1},u_{1}^{2};C_{0}(x_{0},t, \mu){\rm Max}[\sum_{x_{2}}\{\lambda\circ r_{0}(x_{0}, u_{0})\circ r_{1}(s_{1}, u_{1}^{1})\circ r_{G}(x_{2})\}p(s_{1}|x_{0}, u_{0})p(x_{2}|s_{1}, u_{1}^{1})$
$+ \sum_{x_{2}}\{\lambda\circ r_{0}(x_{0}, u_{0})\circ r_{1}(s_{2}, u_{1}^{2})\circ rc(x_{2})\}p(s_{2}|x_{0}, u_{0})p(x_{2}|s_{2}, u_{1}^{2})]$ (4)
, $C_{0}(x_{0}, t, \mu)$
$C_{0}(x_{0}, t, \mu)$ :
$\sum_{x_{2}}\{\mu\cdot q_{0}(x_{0}, u_{0})\cdot q_{1}(s_{1}, u_{1}^{1})\cdot q_{G}(x_{2})\}p(s_{1}|x_{0}, u_{0})p(x_{2}|s_{1}, u_{1}^{1})$
$+ \sum_{x_{2}}\{\mu\cdot q_{0}(x_{0}, u_{0})\cdot q_{1}(s_{2}, u_{1}^{2})\cdot q_{G}(x_{2})\}p(s_{2}|x_{0}, u_{0})p(x_{2}|s_{2}, u_{1}^{2})\leq t$
. , $C_{1}(x_{1}, t, \mu)$ :
$C_{1}(x_{1}, t, \mu)$ : $(\mu\cdot q_{1}(x_{1}, u_{1})\cdot q_{G}(s_{1}))p(s_{1}|x_{1}, u_{1})+(\mu\cdot q_{1}(x_{1}, u_{1})\cdot q_{G}(s_{2}))p(s_{2}|x_{1}, u_{1})\leq t$
, (3) $v^{1}(x_{1}, t, \lambda, \mu)$
$u_{0}\in UMax[{\rm Max}_{0}\{$
$u_{1}^{1};C_{1}(s_{1},t_{1}, \mu\cdot qo(x_{0},u_{0})){\rm Max}\sum_{x_{2}}\{\lambda\circ r_{0}(x_{0}, u_{0})\circ r_{1}(s_{1}, u_{1}^{1})\circ rc(x_{2})\}p(x_{2}|s_{1}, u_{1}^{1})\cross p(s_{1}|x_{0}, u_{0})$
$+{\rm Max} \sum_{x_{2}}\{\lambda or_{0}(x_{0}, u_{0})\circ r_{1}u_{1}^{2};C_{1}(s_{2},t_{2},\mu\cdot qo(x_{0},uo))(s_{2}, u_{1}^{2})\circ rc(x_{2})\}p(x_{2}|s_{2}, u_{1}^{2})\cross p(s_{2}|x_{0}, u_{0})\}]$ (5)
.
$u_{1}^{1}$ $=$ $\sigma_{1}(s_{1})$ , $u_{1}^{2}$ $=$ $\sigma_{1}(s_{2})$
. $C_{1}(s_{1},$ $t_{1,\mu\cdot q0(x_{0},u_{0})),C_{1}(s_{2},t_{2\mu\cdot q0(x_{0},u_{0}))}}$,
$(\mu\cdot q_{0}(x_{0}, u_{0})\cdot q_{1}(s_{1}, u_{1}^{1})\cdot q_{G}(s_{1}))p(s_{1}|s_{1}, u_{1}^{1})$
$+(\mu\circ q_{0}(x_{0}, u_{0})\cdot q_{1}(s_{1}, u_{1}^{1})\cdot q_{G}(s_{2}))p(s_{2}|s_{1}, u_{1}^{1})\leq t_{1}$ ,
$(\mu\cdot q0(x0, u_{0})\cdot q_{1}(s_{2}, u_{1}^{2})\cdot qc(s_{1}))p(s_{1}|s_{2}, u_{1}^{2})$
$+(\mu\cdot q_{0}(x_{0}, u_{0})\cdot q_{1}(s_{2}, u_{1}^{2})\cdot q_{G}(s_{2}))p(s_{2}|s_{2}, u_{1}^{2})\leq t_{2}$
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. , 1 $p(s_{1}|x_{0}, u_{0})$ , 2 $|$ $p(s_{2}|x_{0}, u_{0})$ ,
$(\mu\circ q0(x_{0}, u_{0})\cdot q_{1}(s_{1}, u_{1}^{1})\cdot q_{G}(s_{1}))\cross p(s_{1}|x_{0}, u_{0})p(s_{1}|s_{1}, u_{1}^{1})$
$+(\mu\cdot q0(x_{0}, u0)\cdot q_{1}(s_{1}, u_{1}^{1})\cdot qc(s_{2}))\cross p(s_{1}|x_{0}, u_{0})p(s_{2}|s_{1}, u_{1}^{1})$
$+(\mu\cdot q_{0}(x_{0}, u_{0})\cdot q_{1}(s_{2}, u_{1}^{2})\cdot q_{G}(s_{1}))\cross p(s_{2}|x_{0}, u_{0})p(s_{1}|s_{2}, u_{1}^{2})$
$+(\mu\cdot q_{0}(x_{0}, u_{0})\cdot q_{1}(s_{2}, u_{1}^{2})\cdot q_{G}(s_{2}))\cross p(s_{2}|x_{0}, u_{0})p(s_{2}|s_{2}, u_{1}^{2})$
$\leq t_{1p(s_{1}}|x_{0},$ $u0)+t_{2P}(s_{2}|x_{0}, u_{0})=t$ (6)
, $C_{0}(x_{0}, t, \mu)$ . $C_{0}(x_{0}, t, \mu)$ , (6)
, $(*^{0})$ $t_{1},$ $t_{2}$ , $C_{1}(s_{1}, t\iota, \mu\cdot q0(x0, u0)),$ $C_{1}(s_{2},$ $t_{2,\mu\cdot q_{0}(x0,uo))}$ .
,
$t_{1}$ $=$ $(\mu\cdot q_{0}(x_{0}, u_{0})\cdot q_{1}(s_{1}, u_{1}^{1})\cdot q_{G}(s_{1}))p(s_{1}|s_{1}, u_{1}^{1})$
$+(\mu\cdot q_{0}(x_{0}, u_{0})\cdot q_{1}(s_{1}, u|)\cdot q_{G}(s_{2}))p(s_{2}|s_{1}, u|)$
$t_{2}$ $=$ $\frac{t-t_{1}p(s_{1}|x_{0},u_{0})}{p(s_{2}|x_{0},u_{0})}$
. , $C_{0}(x_{0}, t, \mu)$ $u_{0},$ $u_{1}^{1},$ $u_{1}^{2}$ ,
$u_{0},$
$u_{1}^{1},$ $u_{1}^{2}$ . ,
, , (2) .
, . ,
(4) $C_{0}(x_{0}, t, \mu)$ , $\hat{u}_{0},\hat{u}_{1}^{1},\hat{u}_{1}^{2}$
( ) $=$ $\sum_{x2}\{\lambda\circ r0(x_{0},\hat{u}_{0})\circ r_{1}(s_{1},\hat{u}_{1}^{1})\circ rc(x_{2})\}p(s_{1}|x_{0},\hat{u}0)p(x_{2}|s_{1},\hat{u}_{1}^{1})$
$+ \sum_{x_{2}}\{\lambda\circ r_{0}(x_{0},\hat{u}_{0})\circ r_{1}(s_{2},\hat{u}_{1}^{2})\circ r_{G}(x_{2})\}p(s_{2}|x_{0},\hat{u}_{0})p(x_{2}|s2,\hat{u}_{1}^{2})$
$=$ $[ \sum_{x_{2}}\{\lambda\circ r_{0}(x_{0},\hat{u}_{0})\circ r_{1}(s_{1},\hat{u}_{1}^{1})\circ r_{G}(x_{2})\}p(x_{2}|s_{1},\hat{u}_{1}^{1})]p(s_{1}|x_{0},\hat{u}_{0})$
$+[ \sum_{x_{2}}\{\lambda\circ r_{0}(x_{0},\hat{u}_{0})\circ r_{1}(s_{2},\hat{u}_{1}^{2})\circ r_{G}(x_{2})\}p(x_{2}|s_{2},\hat{u}_{1}^{2})]p(s_{2}|x_{0},\hat{u}_{0})$
. , $\hat{u}_{1}^{1},\hat{u}_{1}^{2}$ , $(*^{0})$ $t_{1},$ $t_{2}$ $C_{1}(s_{1},$ $t_{1},$ $\mu\cdot$
$q0(x0,\hat{u}_{0})),$ $C_{1}(s_{2},$ $t_{2,\mu\cdot q_{0}(x_{0},\hat{u}_{0}))}$
( )
$\leq u_{1}^{1};C_{1}(s_{1},t_{1},\mu\cdot qo(x_{0},\hat{u}0)){\rm Max}[\sum_{x_{2}}\{\lambda\circ r_{0}(x_{0},\hat{u}_{0})\circ r_{1}(s_{1}, u_{1}^{1})\circ rc(x_{2})\}p(x_{2}|s_{1}, u_{1}^{1})]p(s_{1}|x_{0},\hat{u}_{0})$
$+ Maxu_{1}^{2};C_{1}(s_{2},t_{2},\mu\cdot qo(x_{0},\hat{u}_{0}))[\sum_{x_{2}}\{\lambda\circ r_{0}(x_{0},\hat{u}_{0})\circ r_{1}(s_{2}, u_{1}^{2})\circ r_{G}(x_{2})\}p(x_{2}|s_{2}, u_{1}^{2})]p(s_{2}|x_{0},\hat{u}_{0})$
$= \sum_{j=1}^{2}v^{1}(s_{j}, t_{j}, \lambda\circ r_{0}(x_{0},\hat{u}_{0}), \mu\cdot q_{0}(x_{0}, u_{0}))p(s_{j}|x_{0},\hat{u}_{0})$
$\leq t_{1},t_{2};(*){\rm Max}_{0}[\sum_{j=1}^{2}v^{1}(s_{j}, t_{j}, \lambda\circ r_{0}(x_{0},\hat{u}_{0}), \mu\cdot q_{0}(x_{0},\hat{u}_{0}))p(s_{j}|x_{0},\hat{u}_{0})]$
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$\leq u_{O}\in UMax[{\rm Max}_{0}[\sum_{j=1}^{2}v^{1}(s_{j}, t_{j}, \lambda\circ r_{0}(x_{0}, u_{0}), \mu\cdot q_{0}(x_{0}, u_{0}))p(s_{j}|x_{0},\hat{u}_{0})]]$
$=$ ( ) (7)
, (5) $\tilde{u}_{0},\tilde{t}_{1},\tilde{t}_{2}$ .
( )
$=$ ${\rm Max}$$u_{1}^{1};C_{1}(s_{1}, \tilde{t}_{1},\mu\cdot q_{0}(x_{0},\tilde{u}_{0}))\sum_{x_{2}}\{\lambda\circ r_{0}(x_{0},\tilde{u}_{0})\circ r_{1}(s_{1}, u_{1}^{1})\circ r_{G}(x_{2})\}p(x_{2}|s_{1}, u_{1}^{1})\cross p(s_{1}|x_{0},\tilde{u}_{0})$
$+_{u_{1}^{2}};2{\rm Max} \sum_{x_{2}}\{\lambda\circ r_{0}(x_{0},\tilde{u}_{0})\circ r_{1}(s_{2}, u_{1}^{2})\circ r_{G}(x_{2})\}p(x_{2}|s_{2}, u_{1}^{2})\cross p(s_{2}|x_{0},\tilde{u}_{0})$
, $C_{1}(S_{1,1,\mu\cdot q_{0}(x_{0},\hat{u}_{0})),C_{1}(s_{2},t_{2,\mu\cdot q0(x_{0},\hat{u}_{0}))}}t$ $\tilde{u}_{1}^{1},\tilde{u}_{1}^{2}$
$(:g_{\grave{1}}\underline{n})$ $=$ $\sum_{2x}\{\lambda\circ r_{0}(x_{0},\tilde{u}_{0})\circ r_{1}(s_{1},\tilde{u}_{1}^{1})\circ r_{G}(x_{2})\}p(x_{2}|s_{1},\tilde{u}_{1}^{1})\cross p(s_{1}|x_{0},\tilde{u}_{0})$
$+ \sum_{x_{2}}\{\lambda\circ r_{0}(x_{0},\tilde{u}_{0})\circ r_{1}(s_{2},\tilde{u}_{1}^{2})\circ r_{G}(x_{2})\}p(x_{2}|s_{2},\tilde{u}_{1}^{2})\cross p(s_{2}|x_{0},\tilde{u}_{0})$
. , $\tilde{u}_{0},\tilde{u}_{1}^{1},\tilde{u}_{1}^{2}$ , $C_{0}(x_{0}, t, \mu)$ ,
( ) $\leq$ $u0,u_{1}^{1},u_{1}^{2};C_{0}(x0,t \}\mu){\rm Max}[\sum_{2x}\{\lambda or_{0}(x_{0}, u_{0})\circ r_{1}(s_{1}, u_{1}^{1})\circ r_{G}(x_{2})\}p(x_{2}|s_{1},\tilde{u}_{1}^{1})\cross p(s_{1}|x_{0}, u_{0})$
$+ \sum_{2x}\{\lambda\circ r_{0}(x_{0}, u_{0})\circ r_{1}(s_{2}, u_{1}^{2})\circ rc(x_{2})\}p(x_{2}|s_{2},\tilde{u}_{1}^{2})\cross p(s_{2}|x_{0}, u_{0})]$
$=$ ( ) (8)
(7) (8) (2) .
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